SPR imaging-based monitoring of caspase-3 activation.
The activation of caspase-3 plays an important role in the apoptotic process. In this study, we describe a novel method by which caspase-3-dependent proteolytic cleavage can be monitored, using a surface plasmon resonance (SPR) imaging protein chip system. To the best of our knowledge, this is the first report regarding the SPR imaging-based monitoring of caspase-3 activation. In order to evaluate the performance of this protocol, we constructed a chimeric caspase-3 substrate (GST:DEVD:EGFP) comprised of glutathione S transferase (GST) and enhanced green fluorescent protein (EGFP) with a specialized linker peptide harboring the caspase-3 cleavage sequence, DEVD. Using this reporter, we assessed the cleavage of the artificial caspase-3 substrate in response to caspase-3 using an SPR imaging sensor. The purified GST:DEVD:EGFP protein was initially immobilized onto a glutathionylated gold chip surface, and subsequently analyzed using an SPR imaging system. As a result, caspase-3 activation predicated on the proteolytic properties inherent to substrate specificity could be monitored via an SPR imaging system with a detection performance similar to that achievable by the conventional method, including fluorometric assays. Collectively, our data showed that SPR imaging protein chip system can be effectively utilized to monitor the proteolytic cleavage in caspase-3, thereby potentially enabling the detection of other intracellular protease activation via the alteration of the protease recognition site in the linker peptides.